Endogenous extracellular glutamate accumulation in rat neocortical cultures by reversal of the transmembrane sodium gradient.
Glutamate excites receptors located on neurons that cause calcium and sodium influx involved in excitatory synaptic transmission. During ischemia, excess glutamate is present in the extracellular space of brain tissue, leading to abnormal levels of calcium influx and eventually to cell death. In mixed neuronal/glial cell cultures we have found that reduction of extracellular sodium concentration below approximately 10 mM causes marked increases in glutamate and aspartate in medium collected 10 min after changing to low sodium. Various data indicate that the accumulated glutamate comes from reversal of normal cellular glutamate uptake, a process also thought to occur during ischemia.